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4/ Three- person  groups  of  Milos  (61,  62,  and  64)  and  females  (63) 
resided  for  6  to  12  days  in  a  continuously  programmed  envl  consent. 
Subjects  followed  a  behavioral  program  that  determined  the  sequential  and 
contingent  relationships  within  an  inventory  of  activities.  During  a  _ 
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positive  reinforcement  day,  each 


<5T, 


unit  "completed  by  a  subject 


Incremented  a  group  account  that  was  divided  evenly  among  the  3 
participants  at  the  study's  conclusion.  During  a  negative  reinforcement 
day,  no  money  was  earned,  and  the  group  was  assigned  a  “work  unit"”-*1"* 
criterion  to  accomplish  to  avoid  a  reduction  In  accumulated  earnings. 
During  avoidance  days,  subjects  exhibited  aggressive  responses,  which 
differed  in  magnitude  among  the  4  groups,  as  determined  from  several 
distinct  behavioral  measures  that  reflected  the  overall  status  of  the 
microsociety.  These  effects  appear  to  fall  within  the  conceptual  and 
procedural  framework  that  encompasses  analyses  of  by-products  of  aversive 
control,  and  they  suggest  that  similar  variables  are  operative,  a 
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POSITIVE  AND  NEGATIVE  REINFORCEMENT  EFFECTS 
ON  BEHAVIOR  IN  A  THREE -PERSON  MICROSOCIETY 

Previous  studios  indicated  the  practicality  of  wifchin-group 
investigations  of  variables  that  affeet  the  atatus  of  a  three-person 
■lerosooiety t  and  they  demonstrated  the  effectiveness  of  a ‘programmed 
environment  methodology  in  undertaking  such  studies  (Baurlan,  Bigelow, 
Brady,  and  Baurlan,  1976;  Eaurlan ,  Eaurian,  and  Brady,  1978).  It  was 
learned,  for  example,  that  oooperatlon  contingencies  embedded  within  a 
behavioral  program  had  the  effeot  of  inoreaslng  the  durations  of  triadic 
soelal  episodes.  By-prod uota  of  the  oooperatlon  contingency  included 
increased  intercom  communications  among  subjects,  increased  lnteraubject 
program  synohronlzation ,  and  the  prevention  of  social  isolation  or 
withdrawal  that  was  sometimes  assoolated  with  degradation  in  Individual 
performance  on  an  arithmetic  calculations  task  (Baurlan  and  Brady,  in 
press).  It  was  the  ease,  however,  that  adverse  effects  were  never  so 
Intense  as  to  warrant  unplanned  reversals  in  experimental  conditions  or 
other  Interventions  to  restora  a  failing  mioro society  to  effective 
functioning.  In  fast,  sooial  fragmentation  and  subject  pairing  effects 
were  the  primary  indicators  of  change  in  the  status  of  a  group. 

fa  further  the  behavior  analysis  of  confined  mioro sooietles  under 
programmed  environment  conditions,  the  range  of  variables  considered  for 
Investigation  was  broadened  to  include  negative  reinforcement  procedures. 
It  was  assumed  that  the  comprehensive  programming  and  measurement 
capabilities  developed  in  previoue  work  might  prove  equally  effective  in 


detecting  by-products  of  aversive  control  and,  sore  importantly,  aigbt  show 
by  comparison  the  merits  of  alternative  positive  reinforoameat  procedures 
in  maintaining  behavior.  The  present  fact-finding  aeries  of  studies  was 
also  influenced  by  evidenoe  linking  (1)  hostility  and  aggresaion  with 
aversive  control  Hutchinson,  1976)  and  (2)  dissipation  of  hostility 

to  cooperative  goals  pursued  under  conditions  of  positive  reinforeament 
(e.£.,  Deutsch,  1963;  Sherif,  1967).  The  purpose  of  the  researoh,  then, 
was  to  develop  a  laboratory  model  for  the  identification  and  analysis  of 
conditions  that  may  provoke  undesirable  responses  by  inhabitants  of  a 
confined  mleroaoeiety. 

METHOD 

Subjects 

In  raaponaa  to  recruitment  notices  placed  in  a  local  newspaper,  four 
3-peraon  groups  consisting  of  nine  males  (01,  G2,  and  G4)  and  three  females 
(03)  ware  aooepted  for  participation  on  the  basis  of  psychological 
evaluation,  educational  background,  and  availability.  The  mean  age  of  a 
subject  was  24.0  years  with  a  range  between  18  and  34  years.  No  subject 
showed  problematical  Issues  or  disruptive  dispositions  ss  evidenced  by  the 
results  of  the  Minnesota  Multi phasic  Personality  Inventory  and  the  16 
Personality  rector*  Inventory,  respectively.  Subjects  were  fully  informed 
about  procedures,  and  they  ware  familiarised  with  the  laboratory  as  a  group 
during  orientation  and  training  sessions  that  preceded  an  as per  leant. 

There  were  no  elements  of  deception  involved  in  the  researoh,  and  informed 
consent  was  obtained,  lamun oration  was  a  function  of  work- teak 


3 


productivity  undvr  conditions  doseribsd  below. 

Apparatus 

The  programed  environaent  consisted  of  five  rooaa  and  an 
interconnecting  corridor.  The  floor  plan  of  the  laboratory  and  its 
position  within  the  surrounding  building  shell  are  presented  in  Eaurian , 
Bigelow,  Brady,  and  buirian  (1976).  Eaoh  of  three  private  rooaa  (2.6  x  3.9 
x  2.9  a)  was  stall ar  to  a  saall  efficiency  apartaent  containing  kitchen, 
bathrooa,  bed,  desk,  snd  a  c caput er  CRT  teralnal.  The  reoreatlon  area  (9.3 
x  6.7  x  2.7  a)  contained  a  eoaplete  kitchen  facility  along  with  exercise 
equipaent  and  gsaea.  The  workshop  (2.6  x  9.1  x  2.7  a)  contained  asseably 
projects  for  Groups  1-3  and  a  ooaputer  CRT  teralnal  for  Group  9.  A  common 
bathrooa  served  the  reoreatlon  and  workshop  areas.  Descriptions  of  the 
laboratory  hove  been  published  elsewhere  (Bigelow,  Saurian,  and  Brady, 

1975;  Brady,  Bigelow,  Saurian,  and  Will lms,  1975;  Saurian,  Ray,  Brady, 
Meyerhoff,  and  Hougey,  1983). 

Hfegyjgafl  tea urn 

Figure  1  presents  a  dlagraaaatie  representation  of  the  behavioral 
progrm  that  determined  the  sequential  and  contingent  relationships  within 
the  inventory  of  activities.  For  09,  Physical  Ixerolse  (PI)  was  located 
between  Autegenle  Behavior  (AB)  and  Food  One  (FDD.  Details  regarding  the 
ooaposltloa  of  the  behavioral  progrm  and  the  aethoda  for  stimulus  control 
of  smpeasat  activities  have  bam  deseribod  previously  (Baurim,  Bigelow, 
Brady,  and  Baurim,  1976;  Baurim,  barim,  and  Brady,  1978;  Baurim, 
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Saurian,  Scholar,  and  Brady,  1979).  For  ttoa  praaaat  experiment,  the 
critical  feature  of  the  program  was  the  work  trip.  A  work  trip  waa 
available  for  aeleotion  between  any  two  adjacent  activities  within  the  full 
behavioral  progra.  Once  a  work  trip  had  been  seleoted,  the  aubject 
oowpleted  all  perforaanoe  requirements  before  reauaing  the  behavioral 
program  frow  the  point  of  departure.  During  a  work  trip,  the  intercom 
(COM)  was  not  available,  and  the  aubjeot  waa  not  permitted  access  to  music, 
thereby  preserving  these  rein fore era  for  other  occasions. 

The  Multiple  Task  Perforaanoe  Battery  (HTPB)  waa  ooaposed  of  the 
following  five  tasks  that  were  displayed  simultaneously  to  an  operator  via 
a  CRT  terminal :  (1)  blinking  llahta.  a  dynamic  signal  detection  task,  (2) 

warning  lights,  n  static  signal  detection  task,  (3)  probability  monitoring, 
an  Integrated  signal  detection  task,  (A)  target  Identification,  a  matohlng 
task,  and  (5)  arithmetic  calculations .  a  computational  task.  Accurate 
responses  prodosed  points  that  ware  presented  on  the  aoreen  as  they  were 
accumulated.  The  parameters  of  the  tasks  were  chosen  so  that  an  operator 
with  5-10  hours  of  praotiee  could  accumulate  500-600  points  per  hour,  and 
the  upper  limit  of  performance  wss  approximately  750  points  per  hour.  A 
description  of  this  mlaioomputer-oon trolled  performance  battery  has  been 
published  by  Saurian  (1979) •  and  a  rationale  for  this  "synthetic  work" 
methodology  has  been  presented  by  Morgan  and  All  id  si  (1972).  Group  1  and 
G3  were  presented  with  the  arithmetic  calculations  component  of  the  battery 
(l«i.,  FAP  and  AF),  and  G2  and  04  were  presented  with  the  full  battery 
(!•!••  NTFS). 


For  Groups  1-3,  work  trips  wsrs  coa pitted  within  the  private  rooms, 
and  subjects  could  seleet  them  concurrently.  For  G4,  a  single  CRT  terminal 
was  located  within  the  workshop  that  subjects  could  occupy  one-at-a-tlme  on 
a  self-determined  rotational  basis.  For  Groups  1-3*  the  parameters  of  the 
components  of  a  work  trip  were  chosen  such  that  1  to  2  hours  were  required 
to  complete  each  trip.  For  G4,  the  parameters  of  the  MTPB  were  chosen  such 
that  approximately  600  points  per  hour  could  be  earned.  Par-hour  earning 
potential  was  roughly  equivalent  among  the  groups. 

Procedure 

The  oonsequenoes  of  oom plating  a  work  trip  were  varied  to  assess  the 
effects  of  positive  Mid  negative  per formano e-con sequenoe  relationships  on 
the  status  of  the  micro society.  Under  a  poaltlve  reinforcement  schedule 
(Appetitive  Condition  A),  each  work  trip  ocmpleted  by  an  individual  subject 
within  Groups  1-3  produoed  a  910  increment  in  a  group  aeeount  that  was 
divided  evenly  among  the  three  subjects  at  the  oonolualon  of  the 
experiment.  For  (H,  oaoh  MTPB  performance  point  produoed  a  1-oent 
increment  to  tho  group  soeount.  Under  a  negative  reinforcement  schedule 
( Avoidance  Condition  B) ,  completion  of  work  trips  did  not  produce 
Increments  in  a  group  aeeount.  Under  Condition  B,  each  group  was  assigned 
a  criterion  (trips  for  Groups  1-3*  points  for  04)  to  accomplish  during  a 
24-neur  period.  Uncompleted  tripe  (or  points)  below  the  criterion  produced 
a  daarsmost  in  the  group  soeount  identical  in  magnitude  to  the  increments 
produced  during  Condition  A.  Subjects  were  fully  apprised  of  the  two 
reinforcement  schedules,  but  they  were  not  told  the  order 
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schedules.  During  each  Health  Cheek  activity,  each  subject  rated  the 
Behavioral  Progran  Condition  (A  or  B)  on  a  4- point  scale  where  1  *  not 
bothered  by  the  progran  and  4  *  extremely  bothered  by  the  progran.  These 
scale  anchors  also  apply  to  rating  data  presented  below.  Figure  2 
presents  naan  ratings  of  the  behavioral  progran  for  all  subjects  In  each 
group  across  successive  days  of  the  experiaent.  For  all  subjeots,  the 
highest  rating  occurred  during  avoidance  days,  and  the  reversability  of 
this  effect  was  indicated  by  eoaparstlvely  low  ratings  that  occurred  during 
appetitive  days  that  followed  avoidance  days.  Nine  of  the  12  subjeots 
showed  a  gradual  Increase  in  ratings  across  sueeesslve  avoidance  days.  In 
contrast,  SI  and  S3  In  G3,  composed  of  females,  showed  a  decrease  In 
ratings  across  successive  avoidance  days  after  initially  elevated  ratings 
on  the  first  few  days  following  introduction  of  the  avoldanee  condition. 
Finally,  with  the  exception  of  SI  on  Day  4,  subjeots  within  G3  did  not  rate 
the  behavioral  progran  as  bothersome  during  avoidance  days  as  did  subjects 
within  renalnlng  groups,  despite  6  successive  days  within  the  avoidance 
condition. 

Batinas  of  the  Experimenters.  A  subject’s  verbal  behavior  in 
relationship  to  the  experiaenters  sometimes  changed  as  a  function  of  the 
two  reinforcement  aoheduies*  Figtre  3  presents  aean  ratings  of  the 
experiaenters  for  all  subjeots  in  each  group  across  suooessive  days  of  the 
experiment,  light  of  the  12  subjeots  expressed  grestest  annoyance  with  the 
experimenters  during  the  avoidance  condition,  and  the  overall  differences 
betwsen  the  conditions  were  slgniflosnt  (t>2.80,  p<.02,  df«11).  Two 
subjects  showed  greatest  snnoyanee  during  the  appetitive  condition  (SI,  G3 


Mean  Ratings  of  the 
Behavioral  Program 
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□  Avoidance 


Subject  I  Subject  2  Subject  3 


Successive  Days 


Figure  2.  Mean  ratings  of  the  behavioral  program  for  all  subjects  In  each 
group  across  sucoesslva  dsys  of  the  experiment.  1  *  not  at  all 
bothered  by  the  program,  and  4  «  extremely  bothered. 
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Figure  3. 


■  Appetitive 
□  Avoidance 


Subject  I 


Subject  2 


Successive  Days 


Mean  ratings  of  the  experimenters  for  all  subjects  in  each 
group  across  successive  days  of  the  experiment.  1  *  not  at  all 
bothered  by  the  experimenters,  and  A  *  extremely  bothered. 


and  32,  G4),  and  two  subjects  never  expressed  annoyance  (32,  G1;  33,  G4). 
Finally,  the  greatest  degree  of  annoyenee  was  expressed  during  the 
avoidance  condition  (e.£.,  31,  G2,  Day  11;  31,  G4.  Day  5). 

Interpersonal  Datings,  k  subject's  verbal  behavior  in  relationship  to 
other  subjects  within  a  group  sonatinas  ehsnged  as  a  function  of  the  two 
reinforoeaent  schedules.  Figure  4  presents  aean  interpersonal  ratings 
for  all  subject  pairs  in  each  group  across  successive  days  of  the 
experinent.  Subject  2  and  S3  within  G1  and  all  subjects  within  G4 
expressed  greater  annoyance  with  other  subjects  during  avoidance  days  than 
during  appetitive  days.  Subjects  within  G2  showed  infrequent  expressions 
of  annoyance,  and  subjects  within  G3,  composed  of  fanales,  showed  no 
departure  froa  *1"  across  12  suooesslve  days. 

Social  Tine.  Figure  5  presents  soolal  aotlvlty  durations,  both 
dyadlo  and  triadle,  for  all  groups  aoross  suooesslve  days  of  the 
experinent.  The  order  of  the  social  episode  within  a  day  is  indicated  by 
successive  ordinal  positions  above  the  absolsaa.  Group  2  and  G3,  the 
12>day  groups,  showed  trladlo  episodes  on  10  «id  9  experimental  days, 
respectively.  (Two  separate  triadle  episodes  were  exhibited  by  G1  on  Day 
2.)  In  contrast,  32  in  G1  failed  to  participate  in  social  episodes  from 
Days  7-10,  after  participating  in  6  successive  dally  triadle  episodes. 
Subjects  in  G4  never  exhibited  a  triadle  episode,  and  only  2  dyadic 
eplaodes  occurred  during  that  6-day  experinent.  These  latter  dyadic 
episodes  never  involved  31  and  S3  together. 

Trip  Performance.  Figure  6  presents  ouaulatlve  reoords  of  4  work 
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Figure  4.  Mean  interpersonal  ratings  for  all  subject  pairs  in  each  group 
aoross  successive  days  of  the  experiaent.  1  •  not  at  all 
bothered  by  a  subjeet,  and  4  *  ex treacly  bothered. 
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Figure  5.  Sooial  activity  durations,  both  dyedio  and  triadic,  for  all 

groups  across  suooasslva  days  of  the  aprismt.  Tbs  order  of 
the  social  episode  within  a  day  la  indicated  by  successive 
ordinal  positions  above  tha  abscissa.  Suabers  within  open  bars 
denote  pair  aewbers  oeaposlng  a  dyadlo  episode. 
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trips  ocapleted  by  S3  la  G1.  Tbs  first  sad  last  work  trips  eoaplstsd  in 
tbs  first  appetitive  parlod  ars  denoted  by  records  A  and  B.  respectively. 
Tbs  last  work  trip  eoaplstsd  in  tbs  avoidance  period  and  tbs  last  work  trip 
ocaplstsd  in  tbs  sseoad  appstltlvs  period  ars  dsnotsd  by  records  C  and  D, 
rsspsotlvsly.  Ibis  fiturs  graphioslly  shows  tbs  stability *of  tbs  fixed 
ratio  psrfonaaaoss  ooaposlng  tbs  work  trip.  Zaproveaent  in  performance  is 
iadioatsd  by  progressively  shorter  tiass  required  to  oca pi ate  tbs  trip 
across  rsoords  A-C.  Bo  record  shows  avid ones  of  fixed-ratio  strain  (e.£. , 
pauses).  Oboe  tbs  subject  initiated  a  ratio  run.  performance  was  sustained 
at  tbs  prevail lac  steady  stats  until  tbs  component  was  ocaplstsd. 

Fine- grain  performance  was  not  demonstrably  changed  in  relationship  to  the 
two  reinforcement  schedules.  Similar  processes  were  observed  in  the 
oiaadative  rsoords  of  SI  and  S2.  Ho  subjset  within  Groups  1-3  failed  to 
o caplets  a  trip  once  it  had  been  initiated. 

Figure  7  presents  total  MTFB  points  earned  by  all  subjects  within 
G4  across  four  distinct  1-hour  saga ants  of  the  experiment.  These  segments 
were  ocaposad  of  minutes  1-30  and  61-90  of  a  work  episode.  Minutes  31-60 
had  more  stringent  performance  requirements  to  be  dlsoussed  below.  Sepients 
from  the  first  and  last  work  episodes  ocaplstsd  in  tbs  first  appetitive 
period  are  denoted  by  A  and  B.  respectively.  Segments  froa  the  last  work 
episode  ooapieted  in  the  avoldanoe  period  and  the  last  work  episode 
ocaplstsd  in  the  seoond  appetitive  period  are  denoted  by  C  and  D, 
respectively.  This  figure  indicates  that  performance  progressively 
improved  for  82  and  S3  aeroas  lepiwta  A-C  and  for  31  across  Segments  A.  B, 


and  0.  The  terminal  performance  presented  in  Segment  D  was  highest  for  SI 


Total  MTPB 
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Figure  7.  Total  MTPB  points  aarnad  bp  all  subjects  within  64  across  4 

1-hour  sagaants  of  s  work  aplsoda.  Saa  taxt  for  axplanatlon  of 
A-D. 
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whose  behavior  approached  ttoa  limits  of  the  task.  Despite  thaaa 
differences,  subjects  wore  dearly  sore  a la liar  in  their  teak  performance 
than  they  Mara  different.  Finally,  aa  indicated  by  Segment  C,  in 
ooapariaon  to  other  se  punts,  the  transition  to  asymptotlo  performance  did 
not  appear  to  be  disrupted  by  the  avoidance  ooadition. 

» 

Table  1  presents  fine-grain  performance  on  the  components  of  the  MTPB 
for  St  within  G4.  The  data  represent  mean  performance  across  4  consecutive 
30-minute  intervals  for  all  work  episodes  completed  within  successive 
reinforcement  conditions.  One  such  interval  ooourred  during  the  second  30 
minutes  of  a  work  episode  when  a  High  Performance  Probe  (HPP)  was  in  effect 
such  that  signal  and  task  misses,  false  alarms,  and  errors  produced  a 
reduction  in  accumulated  points.  Throughout  the  remaining  Intervals  of 
work,  only  false  alarms  diminished  points.  The  table  entries  show  that  all 
tasks  within  the  battery  were  performed  by  the  subject  during  any  given 
interval  presented,  errorless  performance  was  never  observed,  showing  that 
the  battery  and  its  associated  parameters  continued  to  ohallenge  the 
subjeet  even  after  many  hours  of  practice.  However,  performance 
effectiveness  was  demonstrably  sensitive  only  to  the  demands  of  the  HPP. 
During  the  HPP.  the  subject  showed  an  Increase  in  false  alarms  on  the 
Probability  Monitoring  task  (D),  perhaps  the  meat  difficult  task  to 
operate,  further,  the  subjeet  showed  a  striking  increase  in  failures  to 
respond  (£,.£. ,  misses)  on  the  Target  Identification  task  (T)  during  the 
HPP.  Similar  offsets  ware  observed  in  the  dots  of  82  and  S3*  although  S2 
did  net  shew  misses  on  the  T  task  during  the  HPP.  The  parfermanee  data  for 
82  and  83,  along  with  physiological  reactions  to  the  HPP,  earn  be  found  is  a 
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Technical  Report  preseated  elsewhere  (bur lan  and  Brady,  1979).  la 
summary,  then,  fine-grain  MTPB  performance  accuracy  was  not  demonstrably 
o  hanged  in  relationship  to  the  two  rein  forewent  schedules ,  although  its 
sensitivity  to  change,  if  not  disruption,  was  revealed  by  the  deoremwts 
observed  during  the  HPP.  ^ 

Work  Trips.  Figure  8  presents  totsl  work  trips  for  Groups  1-3  and 
total  MTPB  points  for  Gt  for  all  subjects  across  suooesslve  days  of  the 
experlawt. 

For  Groups  1-3,  the  work  trip  contingency  maintained  substantial 
productivity  levels  for  all  subjeets  irrespective  of  the  progrw  condition, 
end  none  of  these  groups  failed  to  reaoh  the  criterion  during  avoidwoe 
days.  No  subject  completed  fewer  than  2  work  trips  per  day  (e.£.,  32,  G2, 
Day  1),  with  a  range  of  2  to  16  trips  (e.£.,  32,  G3,  Day  12).  Several 
subjects  showed  w  increase  in  total  trips  during  w  avoidance  period  that 
followed  w  appetitive  period  (e.j|.,  32,  G1;  32,  G2;  S3,  G2;  and  S2.  G3). 
Within  Groups  1-3,  total  work  trips  were  more  evenly  distributed  within 
subjects  across  days  during  the  avoldanee  condition  than  during  the 
appetitive  condition.  A  comparison  between  the  two  conditions  of  the 
differences  between  the  highest  and  lowest  dally  work  trip  frequency,  under 
the  assumption  that  such  differences  approach  sero  when  variability  is 
absent,  showed  a  significant  effeot  of  program  oondltion  (U2.07,  df>28, 
p<.05).  Finally,  all  subjects  within  01  and  G3  showed  an  increase  la  daily 
work  trips  during  the  final  appetitive  days  of  the  study. 

In  OR,  between*  and  withla-subjects'  differences  were  Observed  in 


■  Apprtittw 
□  AmMmm 


Subject  I  Subject  2  Subject  3 


Successive  Days 


Figure  8.  Total  work  trlpa  for  Groups  1-3  and  total  NTPB  points  for  G4 
for  all  subjeots  aoross  suooesslve  days  of  the  experlaent. 
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points  produced  per  day  on  the  MTPB,  Variability  in  productivity  among 
•roup  aatf>ars  was  evident  on  Day  1  when  S3  contributed  only  19.89  of  the 

total  points  earned  on  that  day,  in  ooaparison  to  41. 29  and  40.09  for  SI 

and  S2,  respectively.  On  Day  4,  the  second  day  of  the  avoidanoe  condition, 
S3  fall  behind  in  his  share  of  work,  as  agreed  upon  by  group  participants, 
and  the  criterion  was  Biased  by  56  points.  In  response,  SI  refused  to 
per fora  any  further  work  during  the  avoidanoe  condition,  whose  duration  was 
not  known  by  the  group,  and  on  Day  5  the  group  lost  heavily  in  potential 
earnings.  Subject  2  also  showed  a  markedly  diminished  output  of  work  on 

Day  5.  Neither  S2  nor  S3  showed  a  compensatory  increase  in  work 

productivity  on  Day  5  that  may  have  otherwise  satisfied  the  criterion  that 
was  missed  on  that  day  by  6495  points.  Finally,  when  the  appetitive 
condition  was  reintroduced  on  Day  6,  SI  and  S2  again  contributed  to  work, 
and  like  01  and  G3,  all  subjeots  showed  the  greatest  daily  point 
accumulations  on  that  final  day  of  the  experiment. 

Work  Time.  Figures  9-12  present  time  of  day  spent  working  for  all 
subjeots  in  Groups  1-4,  respectively,  aoross  successive  days  of  the 
experiment. 

For  Groups  1-3,  work  tripe  typleally  were  completed  between  1000  and 
0200  hours  of  a  day,  and  each  work  trip  lasted  approximately  1-2  hours. 
Figures  9-11  graphically  indloate  that  subjects  did  not  complete  a  day's 
work  during  a  single  uninterrupted  suooesslon  of  work  trips.  Rather,  work 
tripe  were  interspersed  throughout  waking  hours,  and  other  behavioral 
program  activities  were  typically  interposed  between  episodes  of  1  or  more 
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trips.  IWo  groups  showed  s  change  In  trip  distribution  when  the  avoidance 
oondition  was  Introduced  (G1(  Day  5;  G3,  Day  4).  Zn  comparison  to  trip 
distributions  during  preceding  appetitive  days,  inter-trip-intervals 
appeared  briefer  on  avoidance  Days  5-8  for  G1  and  avoidanee  Days  4-6  for 
G3.  By  comparison,  trip  distributions  by  G2  were  irregularly  spaced  across 
successive  days.  On  the  final  appetitive  days  for  G1  and  G3,  a  greater 
number  of  successive  trips  were  completed  without  a  pause  than  was  observed 
during  preceding  appetitive  and  avoidance  days. 

For  G4,  Figure  12  shows  that  subjects  initially  adopted  an  orderly  and 
alternating  sequence  of  using  the  single  CRT  oonsole  to  operate  the  HTPB, 
with  each  uninterrupted  work  episode  lasting  aproximately  4  hours.  A  "day" 
is  bound  by  arrows  on  the  ordinate,  and  the  ordinate  was  extended  downward 
to  show  work  episodes  that  persisted  across  the  boundary  betwean  successive 
days.  During  the  first  3  days,  there  was  almost  perfeot  day-to-day 
agreement  for  the  time  of  day  when  each  subject  worked.  On  Day  4,  the 
second  avoldanoe  day,  S2  and  S3  switched  positions  from  the  previously 
established  pattern,  with  S3  now  working  later  in  the  day  in  comparison  on 
his  work  times  during  the  preceding  days.  On  Day  5,  SI  failed  to  work,  S2 
worked  on  1  occasion,  and  S3  worked  on  2  occasions.  On  Day  6  when  the 
appetitive  condition  was  reintroduced,  subjeots  adopted  mi  alternating  work 
aequenoe  identical  to  that  on  Day  4.  Finally,  only  SI  maintained  a 
consistent  time  of  day  when  he  worked  aorosa  successive  days  of  the 
experiment. 


Sleep  Time.  Figures  13-16  present  time  of  day  spent  sleeping  for  all 
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Figures  13  end  14.  Time  of  day  spent  sleeping  for  all  subjects  in  61  and 

02,  respectively,  across  successive  days  of  the 
experiment.  See  text  for  explanation  of  arrow  on  the 
ordinate.  Avoidance  days  are  bracketed. 
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subjects  in  «sch  group  across  successive  days  of  the  experiment.  A  "day" 

Is  bound  by  arrows  on  the  ordinate,  and  the  ordinate  was  extended  downward 
to  show  sleep  periods  that  persisted  aoross  the  boundary  between  suooessive 
days. 

For  Groups  1-3,  sleep  typically  occurred  during  a  single  daily 
episode,  and  "naps”  were  infrequent  (e.£. ,  SI,  G2,  Day  8).  Subjects 
differed  in  stability  of  wake-sleep  cycles  over  days.  Sows  subjects  showed 
aodest  regularity  over  days  (e ,  S2,  G3)»  other  aubjeets  showed  a  drift 
in  cycles  (e.£.,  SI,  G2),  and  still  others  showed  sowewhat  erratic  oyoles 
(e.£. ,  SI,  G3)  aoross  successive  days.  Alaost  all  sleep  periods  exceeding 
6  hours  in  duration  began  aftar  2400  hours. 

As  shown  in  Figure  16,  wake-sleep  oyoles  for  subjects  in  G4  were 
broken  and  unstable  aoross  suooessive  days.  Sleep  episodes  typloally  were 
less  than  8  hours  in  duration,  and  wore  than  1  sleep  period  occurred  per 
day  for  uost  subjects.  Subject  1,  however,  adopted  brief  but  stable  sleep 
periods  soross  Days  1-4,  in  comparison  to  sleep  periods  exhibited  by  S2  end 
S3.  On  Day  5,  SI  abandoned  his  previously  established  pattern.  These 
effeots  are  attributable,  at  least  in  part,  to  the  style  of  alternating 
work  that  the  subjeots  initially  adopted  to  operate  the  MTPB  around  the 
olook. 


Audita.  The  Audit  aetivlty  in  the  behavioral  program  was  freely 
available,  and  whenever  a  subject  requested  an  audit,  all  three  subjeots' 
oumulatlve  performance  soores  (trips  for  Groups  1-3,  points  for  04)  for 
that  day  were  presented  on  a  CUT.  Soores  were  reset  to  xero  at  the 
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beginning  of  each  day.  Figure  17  presents  total  audit  responses  for  all 
subjects  in  eaoh  group  across  successive  days  of  the  experiaent.  This 
figure  shous  that  access  to  performance  soo res  was  a  relnforcer  for  almost 
all  subjects  (SI  in  G2  was  the  exception).  Host  prominent  in  these  data  is 
the  intersubject  variability  in  audit  responses  with  a  range  of  zero  (SI, 
G2)  to  2  to  17  audits  (S2,  G1)  between  subjects  aoross  days.  Total  audit 
responses  were  not  demonstrably  affected  by  the  two  reinforcement 
conditions.  Intersubject  variability  in  total  audits  was  related  to 
variability  in  other  response  domains  as  disoussed  below. 


Estimates  of  Comfortable  Residence.  During  eaoh  Health  Cheok 
activity,  a  subject  estimated  how  many  days  he  or  she  could  live 
comfortably  in  the  programmed  environment  irrespective  of  the  planned 
duration  of  the  experiaent.  Table  2  presents  pairs  of  the  highest  and 
lowest  estimates  for  all  subjects  in  eaoh  group  aoross  sueoesslve  days  of 
the  experiaent.  All  subjects  showed  dlfferenoes  between  high  and  low 
estimates  on  a  given  day  with  a  range  from  1  dlfferenoe  (S3,  G1,  Day  4)  to 
12  dlfferenoes  (S3,  G2,  Days  1-12).  Eight  of  the  12  subjects  ended  the 
experiaent  with  high  estimates  equal  to  U.e. ,  S3,  G4)  or  far  exceeding 
(e.£.,  S3*  G1 )  the  duration  of  the  experiaent.  All  members  within  two 
groups  (02  and  04)  ended  the  experiment  with  high  estimates  that  exoeeded 
those  on  Day  1,  and  members  in  G2  showed  terminal  high  estimates  that  were 
lower  than  those  on  Day  1.  Xa  G1,  SI  showed  no  ohange,  32  showed  a 
reduction*  and  S3  showed  an  increase  in  high  estimates  between  Days  1  and 
10.  Estimates  did  not  appear  demonstrably  affected  by  the  two 
reinforcement  schedules*  with  the  exception  of  the  final  three  avoldanoe 
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days  in  02.  Finally,  5  of  the  12  subjects  ended  the  experiment  with  high 
estimates  equal  to  or  greater  than  2  Months. 

Mood  Ratings.  During  each  Health  Check  activity,  each  aubjeet 
ooapleted  a  "nood"  questionnaire  (Lorr,  Das ton,  and  Smith,  1967).  figure 
18  presents  nean  ratings  on  the  "Depression11  factor  for  all  subjects  in 
each  group  across  successive  days  of  the  experiment.  Ten  of  the  12 
subjects  showed  the  highest  rating  during  the  avoidance  condition  (82,  G2 
and  S3,  G4  were  the  exceptions),  and  the  overall  differences  between  the 
conditions  were  significant  (t*3.22,  p<.02),  dfsll). 

Urine  Free  Cortisol.  For  subjects  In  G3  and  Gt,  total  urine  voluses 
were  collected  and  assayed  for  cortisol  by  radiolsansioassay  (Nougey,  1978). 
Urine  aliquots  were  extracted  with  ethyl  aoetate,  and  allquota  or  the  ethyl 
acetate  layer  were  evaporated  and  assayed  for  free  oortlaol  by 
radiolwounoassay  using  an  antibody  produced  in  rabbits  against 
cor tlsol-3-(0-oarboxywethyl )  oxlae:  BSA  conjugate.  This  antlserun  was 
collected  six  nonths  following  prlasry  lawunlxation  and  was  used  et  a 
dilution  of  1:80,000.  Ualng  the  addition  of  5  eg  of  sterlod  as  a 
reference,  1 1-deoxyeortisol  oross  reacted  358,  cortisone  128,  testosterone 
less  than  .58  and  aost  other  urinary  steroids  less  than  28.  Assay 
sensitivity  was  50  pg.  Intra-assay  variation  was  68,  and  Interassay 
variation  was  108.  Separation  of  free  fron  bound  steroid  was  by  Sowogyi 
reagent  preoipitatlon  of  the  antibody  bound  fr notion. 

Table  3  presents  nlorograns  of  urine  free  cortisol  for  all  subjeots  in 
03  and  Gt  across  successive  days  of  the  experiaent.  Examination  of  Table  3 
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TABLE  3 


URINE  FREE  CORTISOL  (MICROGRAMS) 
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indicates  that  cortisol  lavcla  tiara  not  demonstrably  affected  by  the  two 
reinforoement  conditions,  nor  was  there  a  demonstrable  trend  In  oortisol 
levels  aoross  successive  days.  Differences  are  apparent,  however,  among 
the  subjects.  The  two  subjects  with  the  highest  overall  means  per  day  were 
males  (SI  and  S2,  G4),  and  the  two  subjeots  with  the  lowest  overall  means 
per  day  were  females  (S2  and  S3,  G3).  These  differences  are  eonai stent 
with  differential  responses  to  the  avoidance  condition  as  dlsoussed  below. 

DISCUSSION 

The  results  of  the  present  experiment  show  that  ohanglng  the 
consequences  of  performing  a  task  from  an  appetitive  to  an  avoidance 
schedule  of  reinforoement  produced  by-products  of  aversive  oontrol.  These 
latter  effects  included  non- socially  evoked  verbal  performances  (  e.g. , 
behavioral  program  and  "mood"  ratings),  soolally  evoked  verbal  performances 
(e.g.,  inter subject  and  exparlmenter  ratings),  and  work  performances  (e.g., 
trip  distributions  between  and  within  subjects).  And  in  the  fourth  group, 
one  subjeot  stopped  working,  and  a  second  subject  reduced  his  productivity 
during  the  avoidanoe  condition.  Wien  the  work  incentive  was  ohanged  from 
avoidance  to  appetitive,  such  deleterious  by-products  were  eliminated  or 
reduced  in  intensity  despite  a  group's  several-day  history  of  working  under 
aversive  control.  These  effects  suggest  that  the  functional  properties  of 
work  (£,«£.,  consequences)  were  far  more  significant  to  the  group  members' 
well-being  than  were  the  topographical  properties  (i.i. ,  behaviors  required 
to  perform  work). 

Although  offsets  of  an  avoidanoe  schedule  were  evidenced  with  only  a 
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single  mil tipi*  reversal  experimental  design  Q.e.,  A-B-A-B  with  62),  the 
ehanges  that  occurred  during  a  second  appetitive  condition  In  all  groups. 

In  eontrast  to  effects  observed  during  prior  avoidance  days,  suggest 
oontrol  by  that  negative  reinforcement  schedule  rather  than  control 

4 

attributable  to  the  passage  of  tlae  within  the  laboratory  environment  or  to 

a 

other  processes.  In  comparison  to  very  long  duration  studies  employing 
multiple  reversals  with  a  large  sample  of  subjects,  the  present  design  was 
chosen  as  a  compromise  procedure  that  eould  nevertheless  demonstrate 
effects  and  yield  meaningful  information  with  acceptable  scientific  rigor, 
given  the  realistic  constraints  and  expense  of  undertaking  such  research 
with  human  volunteer  participants.  Indeed,  in  62  that  ended  with  the 
avoidance  condition  still  in  effect,  the  initial  displeasure  of  the 
subjects  was  sufficiently  intense  to  preclude  further  experimental  analyses 
with  such  an  identical  multiple  reversal  of  the  two  reinforcement 
schedules. 

It  should  be  emphasized,  however,  that  these  observations  were 
conducted  under  conditions  that  were  never  so  disturbing  to  a  person  as  to 
warrant  termination  of  a  study,  and,  as  indicated  by  estimates  of  how  long 
a  subjeot  could  remain  comfortably  within  the  laboratory,  few  subjects 
expresssd  the  disposition  to  redwoe  a  study's  duration.  At  the  eonoluslon 
of  a  study,  staff  and  subjects  net  together  for  a  debriefing  session,  and  a 
cordial  atmosphere  existed  when  subjeots  departed  the  laboratory. 

The  present  experiment  eonaisted  of  four  systematic  replications  in 
whieb  oontrol  by  the  avoidance  sohedule  wss  demonstrated  by  affirming  the 


consequent  (Sldman,  I960),  in  which  oast  each  successive  replication 
Incrementally  contributed  to  an  understanding  of  effects  that  can  be 
reliably  attributable  to  the  antecedent  condition  (i.e.,  the  avoidance 
schedule).  The  genersllty  of  the  behavioral  processes  is  indicated  by 
showing  similar  ef foots  across  a  broad  range  of  olroumstaneis  (e.g., 
subjects,  durstion  of  experiment,  work  tssks,  order  of  experimental 
conditions,  etc).  Although  all  members  within  the  groups  studied  showed  at 
least  some  identical  reaction  to  the  avoidance  schedule  (e.g. ,  spoken  and 
written  complaints),  the  interpersonal  confrontations  were  most  prominent 
within  those  groups  (G1  and  G4)  having  an  assertive  member  who  was  at  least 
unappreciative,  if  not  openly  intolerant,  of  Intersubject  variability  in 
work  productivity  during  the  avoldanoe  condition.  Other  human  operant 
studies  have  suggested  that  inequity  (i.e. ,  Intersubject  variability)  in 
relnforoers  is  a  noxious  stimulus  within  a  social  exchange  paradigm 
(Harwell  and  Schmitt,  1975;  Shimoff  and  Matthews,  1975),  and  soolal 
psychologists  have  reported  relationships  between  inequity  and  human  anger 
(e.g. ,  Adams,  1963.  1965;  Ross,  Thlbaut,  and  Evenbeck,  1971)  and 
"frustration"  and  human  anger  (e.g.,  Berbowltx,  1981).  This  suggests  that 
an  extraneous  source  of  variability  in  accounting  for  strong  and  weak 
effects  of  the  avoidanoe  schedule  is  to  be  found  in  intersubjeot 
sensitivity  to  inequity  in  performance  maintained  under  aversive  control, 
since  the  present  contingency  compensated  subjects  equally  irrespective  of 
differences  in  productivity.  The  extent  to  which  individual  differences 
may  be  characterised  am  a  behavioral  datum  must  await  clarification  by 
further  analyses  of  the  interactions  between  reinforcement  schedules  and 


personal  history  variables. 

The  presence  of  noxious  stimulation  within  the  subjects'  environment 
was  also  Indicated  by  affirming  the  consequent.  Although  the  negative 
reinforcement  schedule  had  operational  parameters  (l.e.,  an  avoidance 
criterion),  it  would  not  be  possible  to  speolfy  and  quantity  the  physical 

properties  of  such  stimulation  in  a  moment- to- moment  relationship  with  the 

% 

subjects'  behavior  (Skinner,  1953,  p.  171).  The  extensive  conditioning 
history  of  the  participants  must  be  Invoked  to  aocount  for  their 
sensitivity  to  an  avoidanoe  contingency  whose  determinants  Involved 
conditioned  reinforcers  acting  in  a  distant  temporal  relationship  with  the 
subjects'  behavior.  The  continuity  of  behavioral  prooesses,  however,  la 
suggested  by  subjects'  reactions  to  the  avoidanoe  schedule  that  are  similar 
to  results  of  other  studies  showing  aggressive  responses  in  relationship  to 
precisely  quantifiable  noxious  stimulation  within  both  social  (•.£.,  Axrin, 
Hutchinson,  and  Hake,  1963)  and  hoo-soolal  paradigms  (e ,  Axrln,  Kubin, 
and  Hutohlnson,  1968).  Additionally,  fixed-ratio  schedule-induced 
aggression  has  been  reported  (Cherek  and  Pickens,  1970;  Flory,  1969; 

Gentry,  1968;  Hutchinson,  Axrln,  and  Hunt,  1968;  Lyon  and  Turner,  1972; 
Vebbe,  DeVeese,  and  Halagodl ,  1974),  although  reoent  analyses  have 
emphasised  the  temporal  patterning  of  relnforoers  as  eliciting  events 
(DeVeese,  1977).  Moreover,  both  fixed-ratio  and  extlnotlon-induced 
aggression  has  been  reported  with  pigeons  (Knutson,  1970),  and 
extinct ion- induced  aggression  has  been  reported  with  humans  (Kelly  and 
Hake,  1970).  All  these  faotors  suggest  that  the  present  findings  may  be 
incorporated  within  the  general  conceptual  framework  that  tnoompasses  the 
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analysis  of  by-products  of  avarslva  oontrol  (Hutchinson,  1976;  1983).  and 
tbay  suggest  that  similar  variables  are  operative. 

The  earliest  indication  of  subjects'  sensitivity  to  the  presence  of  an 

aversive  reinforcement  schedule  was  in  the  form  of  verbal  responses. 

» 

Recurrent  written  responses  by  subjects  reflected  complaints  about  the 
aversive  contingency  when  it  was  first  introduced,  and  such  expressions  of 
discontent  usually  increased  in  magnitude  across  the  duration  of  the 
aversive  condition.  These  written  responses,  along  with  anecdotally 
observed  vocal  complaints  about  the  aversive  contingency,  are  oategorized 
by  their  functional  properties  as  a  sand  (Skinner,  1957),  and  they  emerge 
because  similar  verbal  responses  have  been  effective  historically  in 
eliminating  aversive  events  from  one's  environment.  These  data,  then, 
suggest  the  importance  of  frequent  and  systematic  assessment  of  subjects' 
descriptions  of  their  environment  so  that  the  necessary  adjustments  nay  be 
undertaken  to  prevent  a  oriais  situation  such  as  occurred  on  lay  5  of  the 
fourth  experiment. 

Within  those  groups  in  which  inf member  tensions  predantaatad  (&•£., 

G1  and  G4) ,  the  interpersonal  effects  mere  naans imbed  with  a  reduction  or 
abscnoe  of  soolal  interactions.  For  ex  maple,  St  uithia  II  failed  be 
participate  in  either  dyadic  or  triadle  social  epiaadaa  from  tape  7  through 
10  (See  Figure  5).  Subjects  within  Ob  never  parti elpoted  in  a  triadle 
social  episode,  and  neither  of  the  tun  dyadic  eplaedes  involved  SI  and  S3 
who  ahoued  moat  autual  anaoyaooe.  Relationships  between  Interpersonal 
lnocapatabillty  and  social  interactions  have  been  reported  la  ether  studies 
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of  group  behavior  under  conditions  of  isolation  and  confinement  (e.g., 
Altman  and  Haythorn,  1967) «  With  respect  to  the  oontingenoies  for  social 
episodes  in  the  present  experiment,  non-cooperation  contingencies, 
providing  access  to  FD3  and  WK3  alone  or  with  one  or  two  other  subjects. 
Mere  deliberately  programmed  so  that  dyadic  and  triadic  episodes  oould 
serve  as  dependent  variables  and  thereby  participate  in  a  functional 
analysis  in  relationship  to  other  observations.  It  would  be  of  Interest, 
then,  to  determine  the  strength  of  cooperation  oontingenoies,  requiring  all 
group  members  to  select  a  recreation  area  concurrently,  in  preventing 
interpersonal  side-effects  that  emerged  under  aversive  control.  The 
effective  application  of  cooperation  oontingenoies  to  prevent  group 
fragmentation  and  social  Isolation  has  been  previously  demonstrated 
(Emurlan,  Emurlan,  Bigelow,  and  Brady,  1976;  Emurlan,  Emurlan,  and  Brady, 
1978). 

The  only  local  effeots  of  the  two  reinforcement  schedules  on  the  work 
performance  baseline  Mere  reflected  in  trip  distributions.  Subjects  within 
G1  and  G3  sometimes  showed  more  rapid  completion  of  work,  in  relationship 
to  the  start  of  a  day,  during  avoidanoe  daya  than  during  preceding 
appetitive  days.  These  effeots  are  consistent  with  fixed-ratio  avoidanoe 
performances  where  the  ratio  run  in  a  multiple  so bed ule  occurred  soon  after 
oomponent  onset  (Norse  and  Kelleher,  1966).  The  exoeptlons  were  the 
cessation  of  work  (SI,  G4)  and  the  diminution  of  work  (S2,  G4)  by  two 
subjeots  in  G4  during  the  last  day  of  a  three-day  avoidanoe  condition. 
Withdrawal  from  a  social  exchange  relationship  has  been  suggested  as  a 
possible  outcome  when  inequity  cannot  be  overcome  (Adams,  1965)*  and  in  G1 


and  G4,  "high  productivity”  subjects  were  apparently  unsuccessful  in 
persuading  the  "low-productivity"  subject  to  increase  markedly  his  output 
during  both  appetitive  and  avoidance  days.  That  SI  in  G4  remained 
"involved”  with  the  group,  however,  was  indicated  by  his  audit  responses  on 
Day  5  when  he  refrained  from  work.  Moreover,  at  least  one, 
"low-productivity”  subject  (S2.  G1)  Increased  his  output  during  the 
avoidance  condition,  and  both  S2  in  G1  and  S3  in  G4  showed  the  highest  work 
output  during  the  final  appetitive  days,  as  did  all  ten  remaining  subjects. 
These  latter  effects  occurred  without  deleterious  by-products,  and  they 
indicate  that  performance  productivity  was  not  the  souroe  of  negative 
reactions. 

The  insensitivity  of  the  work  performance  baseline  to  disruption  once 
work  was  in  progress  is  consistent  with  previous  analyses  of  the  resiliency 
of  fixed-ratio  performances  in  relationship  to  reinforcer  proximity  in  a 
conditioned  suppression  paradigm  (Lyon,  1964)  and  to  the  Intensity  of 
punishment  (term,  1959:  Dodd,  Williams.  Blssel,  and  Weinman,  1977)  and  low 
values  of  a  DUO  (Zeller,  1979)  required  to  disrupt  performance.  Subjects 
exhibited  the  characteristic  fixed-ratio  "break-and-run"  pattern  (Ferster 
and  Skinner,  1957):  onoe  work  waa  initiated  after  a  pre-ratio  pause 
(Griffiths  and  Thompson,  1973)*  performance  persisted  at  a  high  and  steady 
rate  until  completion  of  a  trip(a)  or  several  hundred  MTPB  points. 
Diminution  In  performance  productivity,  when  observed,  was  attributable  to 
less  frequent  work  trips  or  MTPB  episodes  (e.£.,  32,  G4,  Day  5).  Similar 
fixed-ratio  processes  with  humans  have  been  reported  previously  (Long, 

Hamm ink.  Nay,  and  Campbell,  1968s  Weiner,  1970;  Pop pen,  1982).  The  overall 
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stability  of  aoourate  work  performances,  in  oontrast  to  the  developaent  of 
deleterious  by-products  of  aversive  oorttrol t  suggests  that  a  fine-grain 
analysis  of  such  performances  could  be  complemented  by  other  data  in 
determining  the  capability  of  a  alorosoclety  to  sustain  such  performances 
Indefinitely  without  untoward  effects  (of.  Chiles.  Alluisi.^and  Adana. 
196?) . 


The  above  observations  show  the  Importance  of  obtaining  many  distinct 
measures  in  the  course  of  a  behavior  analysis  in  that  Intersubject  and/or 
lntrasub Jeet  variability  observed  within  one  response  domain  may  be 
interpretable  in  relationship  to  variability  observed  within  another 
domain.  For  example,  the  two  subjects  (S3.  G1  and  SI,  G4)  who  exhibited 
consistent  high  rates  of  auditing,  in  comparison  to  other  subjeots,  were 
also  most  prominent  in  inter sub jeet  confrontations  during  avoidanee  days. 
These  two  response  domains  may  be  funotlonally  related:  an  Initially  high 
rate  of  Interpersonal  auditing  under  conditions  of  positive  relnforoement 
may  Indicate .  as  a  behavioral  "marker"  of  individual  differences, 
sensitivity  to  disruptive  reaotlons  when  inequity  exists  under  conditions 
of  negative  relnforoement.  The  importance  of  measuring  several  concurrent 
responses  has  also  been  demonstrated  with  human  behavior  analyses  where  a 
person's  rate  of  auditing  his  and  another's  performance  "soore,"  produced 
within  the  oontext  of  a  dyadio  aoelal  relationship,  was  inter pretable  in 
terms  of  other  observations  (Bake,  Vukelloh.  sad  Kaplan,  1973;  Fukelioh  and 
Bake,  1974).  High  rates  of  auditing  in  both  situations  may  be  functionally 
related  to  a  sub jeet' a  low  level  of  "trust”  that  an  equitable  relationship 
between  work  and  relaferoers  will  prevail  ever  time  (Bake  and  Beheld,  1981; 
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Schmid  and  Hake,  1983).  A  multidimensional  strategy  also  proved  productive 
In  otnar  studios  of  group  behavior  under  isolated  oonditlona  (Altman, 
Taylor,  and  kheeler,  1971). 

The  group  (G3)  whose  members  shoved  weak  by-products  of  aversive 
control  was  eoaposed  of  f  swales.  Had  the  avoldanoe  condition  for  G3 
persisted  beyond  6  days,  perhaps  stronger  effects  than  those  observed  would 
have  emerged  eventually.  The  appetitive  eondltion  was  reintroduced  for  the 
final  3  days  in  G3  to  maintain  procedural  comparability  with  other  groups, 
to  provide  the  opportunity  for  a  terminal  "burst”  of  responding,  and  to 
provide  the  opportunity  for  dissipation  of  those  by-prod uots  that  were 
observed.  Although  it  is  provocative  to  relate  the  observed  differences  In 
outcome  between  the  males  and  females  to  a  "gender  effect,"  suoh  an 
interpretation  in  the  present  analysis  is  perhaps  overly  slmpllstlo. 

In  a  recent  review  of  research  studying  sea  differences  in  anger  and 
aggressiveness,  the  similarities  between  men  and  women  were  far  more 
striking  than  the  differences  (Aver ill,  1982).  To  Interpret  the  present 
findings,  it  would  likely  prove  revealing  to  aearch  for  potential  sources 
of  variability,  other  than  gender,  among  the  group  members  suoh  as 
education,  vocation ,  economic  need,  sociability,  personality,  and 
achievement  motivation  (Helmreich,  Spence,  Bene,  Luoker ,  and  Matthews, 
1980),  among  many  others.  Although  subjeots  were  seleoted  from  a 
relatively  homogeneous  population,  no  attempt  was  made  to  oontrol  such 
extraneous  souroes  of  variability,  some  of  which  have  been  very  carefully 


controlled  as  independent  variables  in  "large-*"  studies  of  individual  and 
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group  adjuatacnt  under  conditions  of  isolation  and  eonfinaasnt  (Salth  and 
He yt horn,  1972).  The  vary  fact  that  diffaranoas  in  raaponaa  strength 
aaargad  during  the  present  four  ayataaatio  replications  suggests  the 
iaportance  of  subject  selection  oriteria  (Jones  and  Annas,  1983)  as  they 
interact  with  the  functional  properties  of  the  behavioral  prograa  in 

A 

Influencing  sensitivity  to  aversive  oontrol  conditions.  A  tactical 
advantage  of  systeaatio  replication  in  the  developing  stages  of  a  research 
prograa,  then,  is  the  opportunity  afforded  to  uncover  effeota  over  a  range 
of  basically  siailar  circuastanoes  without  risking  disoourageaent  by 
observing  ldiosynoratlo  weak  effeota  aorosa  a  succession  of  dlreot 
inter subject  replications. 

The  results  of  the  oortiaol  analyses  as  they  relate  to  other 
observations  of  by-products  of  aversive  oontrol  suggest  that  Interactive 
behavioral  and  biological  processes  are  Involved  in  the  individual 
perforaanoe  adjustaents  and  social  adaptations  of  aaall  groups  in  a 
confined  nloro society.  For  exsaple,  subjects  with  higher  cortisol  levels 
(64)  tended  to  display  stronger  effeota  of  the  avoidance  condition  than  did 
subjeots  with  lower  oortiaol  levels  (63).  And  it  was  the  oase  that  the 
subject  with  the  highest  wean  dally  oortiaol  level  (SI,  G4)  was  also  the 
aubjeot  who  withdrew  froa  work  during  the  avoidance  condition.  This 
suggests  that  sustained  high  productivity  along  with  prolonged  perforaanoe 
aoouraoy  on  a  d encoding  task  nay  render  an  individual  vulnerable  to 
disruptive  eaotional  reactions  such  as  those  provoked  by  the  avoidance 
oondition.  Finally,  these  observations  are  generally  consistent  with  the 
oatabollo  influence  preswed  to  be  esorted  by  oortiaol  on  energy  aetabollsa 


44 


(Nason,  1968).  and  cortisol  excretion  has  baan  la  plicated  in  relationship 
to  "stressful'1  events  (e.£.,  Ursin,  Baade,  and  Levine,  1978). 

The  practical  slsnlfioanoe  of  the  present  study  is  to  be  understood  In 
terns  of  providing  guidelines  for  the  assessaent  of  a  snail-scale  huaan 
aiorosociety.  When  untoward  ef foots  are  observed.  It  nay  only  be  prudent 
to  treat  those  effects  as  "early  warning  signs"  that  aversive  control 
variables  are  operative  (of.  Welch,  1977).  Under  suoh  circumstances, 
interventions  oould  occur  to  prevent  a  performance  decrement  suoh  as 
ooeurred  with  G4  when  by-products  of  the  avoidance  aohedule  were  allowed  to 
persist  unchecked  for  3  successive  days.  More  aignlfioantly,  perhaps,  the 
present  study  shows  the  laportanoe  and  adequacy  of  initially  implementing 
positive  reinforoeaent  contingencies  as  "huaan  engineering  principles*  in 
the  design  of  aiorosocletles. 

What,  then,  are  the  indicators  of  the  "health"  of  a  confined 
aiorosoelety  and  its  numbers?  The  present  snalysls  suggests  several. 
Stability  or  orderly  transitions  in  wake-sleep  cycles  are  required:  people 
oertainly  need  proper  sleep  to  function  effectively  during  wake  periods. 
Routine  physical  exercise  and  proper  nutrition  are  required.  Recurrent  and 
salable  social  relationships  among  group  Beakers  and  between  the  group  and 
external  "authority"  seen  to  be  laportant.  me  opportunity  for  personal 
privacy  and  for  the  pursuit  of  recreational  and  intellectual  endeavors 
likely  aakes  its  contribution.  Group  asabers  should  be  happy,  free  from 
dysphoria  need,  sad  disposed  to  reaaln  within  their  surroundings.  And  of 
perhaps  paramount  importance  is  the  capability  of  group  a  embers  to  maintain 
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High  levels  of  perforaenee  effectiveness  on  tasks  that  are  essential  to  the 
sueoess  of  a  "Mission."  How  to  Maximize  the  dispositions  of  alcronauts  to 
perform  in  ways  that  are  benefioial  to  theaaelves  and  to  a  "Mission"  is  of 
orltloal  Importance.  The  behavioral  program  provides  one  promising 
structural  and  functional  solution  to  the  problem  of  motivating  and 
monitoring  individual  and  group  behavior  for  the  continuous  observation  and 
assessment  of  the  status  of  a  confined  mieroaoclety. 
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